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Abstract
White spot syndrome virus (WSSV) is an non-occluded, rod-shaped, enveloped 
and double-stranded D N A  virus. It has been classified as theWe member in a novel 
virus genus, Whispovirus, of the family Nimaviridae.ln this paper, we focused on the 
viral disease-related genes, including function analysis of structure protein VP41B 
and non-structure protein ICP11 of WSSV. In addition, we also make preliminarily 
research on the mechanism of vims invasion.
Our laboratory has found VP41B as one of viral envelope protein. To confirm 
this result, Western blotting and immuno-electron microscopy(IEM) were used to 
identify the envelope protein location of VP41B. It was found that VP41B could 
interact with VP28 and VP26 separately by GST pull-down and Far-western blotting. 
Furthermore,we found that VP41B can polymerize into a dimer by self-interaction.
ICP11 (Infected cell protein 11) is a high-abundance protein generated in the host 
cell after W S S V  infection. By using Western blotting and IEM, we confirmed that 
ICP11 didn’t exist in intact viral particles, but in the cell extraction of 
W S  SV-challenged host.The result indicated that ICP11 is a non-structural protein. We 
found ICP11 can polymerize into a dimer by Far-western blotting and Gel Filtration 
Chromatography (GFC). Furthermore, the dimer was respectively treated with or 
without p-mercaptoet-
hanol followed by analysis with SDS-PAGE. We found that both of different 
treatment exhibit monomeric form.The most likely mechanism would not be mediated 
by disulfide bonds but presumably via other types of inter-molecular interaction. In 
succession, RNAi assay was used to silence icpll gene by injection with specific 
dsRNA targeting to ICPll.The results from quantitative PCR (qPCR) showed that the 
W S S V  proliferation was inhibited obviously. Abundant membrane vesicle were 
discovered in the fields of transmission electron microscopy (TEM) observation when 
icpll gene was knocked down. The results suggested that ICP11 got involved in the 
W S S V  assembly.
It is still not clear about the invasion mechanism of W S S V  because no virus
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receptor protein was recognized. In this study, we injected intact WS S V particles and 
nucleocapsid into shrimp respectively. qPCR results showed that virus can proliferate 
in the WSSV-injected group while no viral proliferation was detected in the 
nucleocapsid-injected group. In addition, we labelled intact virion?nucleocapsid and 
heat-inactived E.coli using DAPI. After incubation with hemocyte respectively, 
fluorescence microscope observation showed that all of them can invade 
approximately 20%  of hemocyte, which indicated virus invaded into host with the 
mechanism of nonspecific passive phagocytosis. RT-PCR and qPCR analysis showed 
that iel and vp28 gene can replicate and transcribe. Based on these data, we assumed 
that envelope protein is not essential for the viral invasion process. But virus 
proliferated in the hemocyte only with the help of envelope proteins. These findings 
also suggested that the original phagocytosis process which is used by host for 
removing foreign pathogens transformed into virus invasion shortcut. There must be 
some key factors exist in the viral envelope protein complex for triggering or 
regulating virus proliferation
Key words: White spot syndrome virus(WSSV); structural protein; non-structural; 
wsv242 gene; wsv230 gene; RNAi; virus infection; cell phagocytosis.
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